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[57) ABSTRACT

A threaded metal closure plug and closure combination
for liquid storage containers, such plug being specially
formed for receiving a hand applied torque force. The
plug is cup shaped with a bottom wall surrounded by an
upstanding cylindrical sidewall, the lower major por-
tion of which is threadedly engaged within an upstand-
ing container opening neck. The upper end of the plug
sidewall forms a seat for a resilient sealing gasket and -
that end terminates in a circumferential outwardly ex-
tending lip having a peripheral free edge. Portions of
that free edge are deformed downwardly at circumfer-
entially spaced intervals to form radially outwardly
facing hand gripping surfaces for convenient and effec-
tive hand rotation of the plug:

1 Claim, 5 Drawing Figures
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CLOSURE PLUG

BACKGROUND OF THE INVENTION

A need has arisen for a hand tightenable metal screw
threaded closure plug to be used primarily in a metal
container specially constructed for the temporary stor-
age of materials, particularly combustible fluids. In
order to satisfy this need such plug must be capable of

easy hand manipulation to produce effective closing 19

under normal circumstances without the aid of any tool
or wrench. Threaded steel closure plugs such as com-
monly employed on steel shipping containers are de-
signed to be actuated by using a wrench. As such, they
do not normally lend themselves to effective direct
hand manipulation.

SUMMARY OF THE INVENTION

The instant invention responds to the above men-
tioned need by providing a very simple yet effective
closure plug ideally suited for use for closing the open-
ings in various types and sizes of fluid storage contain-
ers. The invention plug advantageously incorporates
special gripping surfaces to which a substantial torque
force can be easily applied by the unaided hand without
fear of injury. Should it be desired to tighten the plug
down to a greater, controlled extent for preventing
unauthorized hand actuation or to resist loosening in the
transporting of the container, this can be effected by
using a wrench for further tightening. These ends have
been achieved by forming a cup shaped metal plug with
a bottom wall surrounded by an upstanding cylindrical
sidewall whose lower, major portion is threaded. The
upper portion of the plug sidewall above the thread is
formed into a seat for receiving a resilient sealing gas-
ket. That upper portion terminates in a radially out-
wardly extending lip. The peripheral free edge portion
of such lip 1s deformed downwardly at circumferen-
tially spaced intervals forming actuating surfaces for the
application of substantial torque to the plug by hand
engagement. They also serve for wrench engagement
should greater torque be desired.

It 1s, accordingly, a principal object of the invention
to provide an integrally formed threaded metal closure
plug for use in closing the openings in fluid storage
containers. |

Another object is to provide such a closure plug
constructed to facilitate easy and effective hand manip-
ulation in applying and removing the plug to or from a
container opening neck. |

Still another object is to provide such a plug which
may be applied and tightened further by means of a
wrench.

Other and more detailed objects will in part be obvi-
ous and in part pointed out as the description of the
invention, taken in conjunction with the accompanying
drawing proceeds. -

In that drawing:

FIG. 1 is a perspective view of the closure plug in
accordance with the invention;

FIG. 2 1s a top plan view of such closure plug secured
within the container wall opening neck;

FIG. 3 1s an enlarged fragmentary sectional view
taken along line 3—3 in FIG. 2 and looking in the direc-
tion of the arrows with the plug shown as secured hand
tight;
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FIG. 4 1s a view similar to FIG. 3 but showing the
relationship between the plug and opening neck after
further tightening by the application of a wrench; and

FIG. 5 is a front elevation of the plug secured in hand
tightened position in a container wall opening neck.

The closure plug of the invention, generally indicated
at 1 and as shown per se in FIG. 1 has a cup shaped
body portion consisting of a flat bottom wall 2 sur-
rounded by an upstanding cylindrical sidewall 3.

A screw thread 4 is formed in the plug sidewall 3
extending upwardly from the bottom wall 2 and joining
an unthreaded gasket seat 5 formed out of the upper
portion of the sidewall. Such seat extends from the
upper end of the screw thread 4 to the undersurface 6a
of the circumferential lip 6 extending radially out-
wardly from upper end of the plug sidewall 3.

The lip 6 extends radially outwardly to a scalloped
edge made up of five free edge portions 7 separated by
five downwardly formed scallops 8 concaved inwardly
as seen at 8a. The scallops 8 are well spaced from the
wall 3 with each radially outwardly facing surface 8¢
being curved about a vertical axis creating a double-
concave relationship with the opposing section of the
plug sidewall 3 as clearly seen in FIG. 2. The plug
fabrication is completed with the provision of a resilient
sealing gasket 9 seated on the gasket seat 5 and initially
extending between the seat 5 and surface 6a.

Turning to the container wall opening neck construc-
tion, a closure bushing or flange 10 is provided with an
upstanding cylindrical neck 11 internally threaded at 12
and surrounded at its lowermost end by a polygonally
shaped base 13. A resilient sealing gasket 14 is seated at
the juncture of the flange neck 11 and base 13. The
flange 10 is inserted within an opening in a container
wall 15 defined by an upwardly drawn collar 16 sur-
rounding the flange neck 11. The container wall 15 is
also embossed at the base of the collar 16 into a raised
polygonal recess 17 closely receiving the flange base 13.
Permanent securing of the flange 10 within the above
described container wall formation in a leakproof man-
ner 1s achieved by curling the upstanding end of the
flange neck radially outwardly into a rounded bead 18

overlying and tightly encasing the uppermost end 16a
of the collar 16. The bead 18 provides a smooth in-

wardly facing surface 18a for the seating of the gasket 9
thereagainst as seen in FIGS. 3 and 4.

As can be clearly seen in FIG. 3, the plug 1 is thread-
edly engaged within the flange neck 11. This can
readily be done by engaging ones hand with the scal-
loped portions 8 and screwing the plug down into the
flange. Upon contacting the flange bead 18 at 18a the
plug gasket 15 becomes deformed and flows so as to
fully close off any leakage path between the plug and
the flange under no more force than can readily be
applied by ones unaided hand. For storage purposes this
closure, as shown in FIG. 3, is entirely adequate.

The formation of the plug head or lip with its above
described rounded surfaces is such that the hand and
fingers are protected from injury during hand applica-
tion of the plug. The smooth rounded surfaces of the
plug lip are easily gripped and the plug manipulated
even with a heavily gloved hand. Furthermore, the
scalloped portions of the plug head overlie the con-
tainer wall and extend well below the plug gasket seat 5
to prevent contact of the hand with the opening neck.

In FIG. 4 the seating relationship between the flange
and plug i1s shown when the plug has been torqued
down with the aid of a wrench applied to the plug lip.
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Here the plug is turned all the way down until the un-
dersurface 6a of the plug lip 6 comes into engagement
with the top of the flange bead 18, at this position the
gasket 9 is further deformed, flowing part way up be-
tween the bead portion 18a and the surface 6a and down
towards the commencement of the flange and plug
threads. The gasket is thus surrounded by the metal and
serves to protect the plug from loosening from such as
the vibrations encountered during shipment of the con-
tainer. Thus the plug of the invention is fully effective
for the closing of the container during shipment but is
also fully adequate for hand closing and opening of the
container in the hands of the ultimate consumer.

Changes in and modifications of the construction and
different embodiments of the invention would suggest
themselves to those skilled in the art and could be made
without departing from the spirit or scope of the inven-
tion. It is accordingly intended that all matter contained
in the above description or shown in the accompanying
drawing shall be interpreted as being illustrative and not
in a limiting sense.

We claim:

1. A container closure combination comprising a
container wall opening surrounded by an internally
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threaded upstanding cylindrical neck terminating at its
uppermost end in an outwardly curled bead, a cup

shaped closure plug threadedly engaged within said
opening, said plug having a bottom wall surrounded by

an upstanding cylindrical threaded sidewall, an annular
gasket seat at the upper end of said sidewall, a resilient
sealing gasket disposed on said seat, a circumferential
lip extending radially outwardly from the uppermost
end of said plug sidewall terminating in a peripheral free
edge portion, said peripheral free edge portion being
deformed downwardly at circumferentially spaced in-
tervals so as to form with said plug sidewall a series of
downwardly opening channel shaped sections sepa-
rated by remaining segments of said radially extending
free edge portion, each of said sections extending down-
wardly to a position vertically spaced below said gasket
seat and presenting a radially outwardly facing torque
applying surface for convenient hand rotation of said
plug, said outwardly facing torque applying surface
being curved radially inwardly for effective hand grip-
ping and forming a doubleconcave relationship with the

interior of said plug sidewall.
x % * L 3
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